The present research was carried out to analysis the genetic diversity in 19 Mexican bread wheat lines for yield and its associated traits. The analysis of variance, genetic distance and principal component analysis were analyzed. Results showed that genotypes differed significantly at P ≤0.01 for all the traits, with the exception of spikelets spike -1 , registering the significant genetic variability among the genotypes for further evaluation. Considering the genetic distance, out of 171 pairs of comparisons, 10 pairs showed the highest genetic distance which can extensively be utilized in heterosis breeding; however, 15 pairs of comparisons revealed narrow genetic distance, which may be proved useful in backcross breeding programs. In total, first three principal components accounted 61.00% variability, which is considered very high and could be utilized for further breeding programs in bread wheat.
Introduction
The wheat is the major source of carbohydrates of human diet, and in Pakistan it is being grown mainly as staple food [1]. The population of world is increasing at high rate, and to feed that huge number of people, more and more food is required. The production of food has been significantly increased throughout the world by introducing new crop varieties that are resistant to several pests, and besides produces more grains. Much research has been carried out in Pakistan in wheat breeding domain, and country has made great progress in wheat production [2]. The current wheat cultivars are prone to various biotic stresses as these cultivars do not have the genetic diversity, thus it makes important to utilize the new diversity in the breeding. Scientists have been using various species within the Triticeae genus over the decades to broadening the wheat genetic base; it has been done by to enriching the alleles with the help of intra-specific, interspecific and intergeneric crosses [3-5]. Genetic diversity is useful in the identification of parents that are suitable for the breeding purpose of high yield, and also the thorough knowledge of already existing genetic variability will certainly be required to develop desirable traits in the wheat hybrids [6]. In this context, the present research was aimed to estimate the genetic variability in exotic bread wheat cultivars so as useful variability can further be exploited in upcoming wheat breeding programs.
Materials and methods
The current research was executed during 2013-14 at Southern Wheat Research Station, Tando jam (latitude 25 o 25' 28" N, and longitude 68 o 32' 25" E and is at an elevation of about 26 m above the mean sea level). The research was planned to analyze genetic diversity for yield and its associated traits in exotic bread wheat genotypes. The genetic material was grown in Randomized Complete Block Design with two replications. The trial composed of five rows of 3 meter in length for each genotype per replication. The sowing was carried out by dibbling method; the spacing was maintained at 20 and 30 cm between plant to plant and row to row, respectively. Clay loam soil type with pH 7.5 was used for current experiment. The fertilizer with recommended dose of 134N: 67 P2O5 kg/ha was given to the experiment. In a total six irrigations were given, first, second, third, fourth, fifth and sixth at the time of crown stage, tillering stage, booting stage, flowering stage, milky stage and dough stage, respectively. The weedicide Loughran (160 grams/acre) was applied to eliminate weeds from the experiment. Per genotype, ten plants were randomly selected and labeled from each replication. Nineteen Mexican bread wheat genotypes (Mex-1, Mex-2, Mex-3, Mex-4, were non-significant, suggesting that studied materials possess useful genetic resources for variety of traits thus can extensively be used for upcoming breeding programs. Almost similar results have also been reported by several other workers [7-9]. These workers also found the significant genetic variance for the number of traits, such as, plant height, tillers plant -1 , spike length, grains spike -1 , grain yield plant -1 , seed index, biological yield plant -1 and harvest index while studying yield and its components. Genetic diversity in crop plants shows their prospect for improved efficiency and hence their possible exploitation for breeding, which may result in increased food production [10]. One of the key methods to wheat breeding is the hybridization between suitable parents and subsequent selection of desirable offspring for a range of traits. Parents' option is the first step in plant breeding program in the course of hybridization. However, to be beneficiary of transgressive segregation, the wide genetic distance between parents is an essential element [11]. The wider genetic distance between parents, the greater heterosis in offspring can be found [12] . The dissimilarity matrix of tested genotypes found on the basis of Euclidean genetic distance calculations. Genetic dissimilarity values for all 171 pair wise comparisons of the total 20 bread wheat genotypes is presented in Table 2 The conservation and exploitation of plant resources could be done by partitioning the total variance into its components. It also gives a chance for the utilization of desirable germplasm in crop development for particular plant characters [13]. Principal Component Analysis (PCA) is a powerful tool to achieve better parental genotypes for successful breeding programs [14]. In the current study, PCA was carried out on the basis of correlation for yield and its associated traits. Nine components were derived from the nine studied traits (Table 3 
